There is an increasing interest in atmospheric pressure discharges for technological applications. Due to their low gas temperature, high electron energy and the presence of active species these discharges have a high potential for plasma chemistry e.g. for ozone production as well as gas and water purification 1 . Besides corona discharges and micro hollow cathode discharges, dielectric barrier discharges are often used in this field of application. Here, sinusoidal driven ones are basically used in practice. In last years however, there are applications where pulsed driven discharges show a better efficiency in plasma-chemical application (e.g. ozone generation 2 ) than sinusoidal driven ones. This finding forces systematic studies in this matter. Therefore, experiments on the spatial and temporal structure of the breakdown process of filamentary microdischarges were performed. Simultaneous streak and iCCD images of individual filaments in a pulsed driven dielectric barrier discharge with 1 mm gap in a gas mixture of 0.1 Vol.-% O 2 in N 2 at atmospheric pressure are recorded. Furthermore there are current and voltage measurements with fast probes to obtain access to the electrical discharge characteristics such as transferred charge and power. For asymmetric pulses there is a significant difference in the spatial structure as well as in the temporal behavior of the microdischarges between the rising and the falling slope of the high voltage pulse. If the time between rising and falling slope is reversed all effects revers as well. For symmetric pulses there are no significant differences between the microdischarges at rising and falling slope which is in accordance with a sinusoidal discharge operation. Pulse width variation gives hence the possibility to control the discharge properties down to the level of fundamental plasma parameters.
